Aiming at the problem that the KCF algorithm cannot detect the loss of targets, this paper proposes a target loss warning mechanism based on the outlier detection method. This method detects the peak value of the response of each frame. If the abnormal peak value is found, it can make a judgement that the target is lost or is about to be lost, and the problem that target loss cannot be detected is solved. Experimental results show that the method proposed in this paper can correctly warn when the target in the KCF algorithm tracking process is lost, the success rate reached 100%, It has high reliability and provide a reliable basis for loading target re detection and location mechanism after the target is lost.
INTRODUCTION
Visual object tracking is one of the most challenging subjects in the field of computer vision. It is widely used in video surveillance, human-computer interaction, intelligent automobile, medical images and other fields 1, 2 . The research of visual object tracking has been developed for more than 30 years since 1980s 2 ,has made great achievements, and a large number of tracking algorithms have emerged. Nevertheless, there is still not a tracking algorithm can adapt to any natural scene, illumination variation, occlusion, deformation, out of view and other issues still are the main factors influencing the performance of tracking algorithms, which are also difficult problems to break through in the field of tracking.
The correlation filter tracking method [3] [4] [5] [6] [7] [8] is currently a popular research direction. Henriques 9 proposed the tracking cycle structure detection (CSK) algorithm, the algorithm using the cyclic matrix can be diagonalized Fourier properties will calculate classifier training and target detection is converted to the frequency domain on the fast calculation. Henriques 10 proposed kernel correlation filter (KCF) based on CSK tracking algorithm using histogram of oriented gradient (Hog) 11 features of to replace the original gray value feature, the correlation filter by single channel extended to multiple channels, to enhance the tracking performance. Many scholars have improved the KCF algorithm, and the tracking performance has been improved. But when the target is affected by serious occlusion, similar target interference and out of view, the KCF algorithm will still suffer from the phenomenon of target loss. Once the target is lost, it is very difficult to recover the target tracking, In document of 12, the peak sidelobe ratio (PSR) is proposed to detect the target tracking failure. After the detection fails, the updating model is stopped immediately and the target is reexamined. The lost target can not be found in the problem, based on KCF, introduced the method of outlier detection as the object loss detection mechanism, solve the KCF tracker target in the process of tracking lost cannot be aware of problems, at the same time as the target is lost when starting the target weight detection provides a reliable basis for.
KCF TRACKING ALGORITHM

Sampling samples
The KCF tracking algorithm produces a large number of positive and negative samples by using the circular shif method, which is used to train the classifier and detect the target. Set
, , ,
as benchmark sample, Using the permutation matrix P , a cyclic shift of the benchmark sample x is carried out, The sample that is displaced once is denoted as [ ]
, , , ,
, The resulting samples are combined into circulant matrices X by the definition of circulant matrices. Since the circulant matrices can be diagonalization using discrete Fourier matrices, the circulant matrix X can be reduced to :
Where F is the discrete Fourier transform matrix,
Training classifiers
The ridge regression function is expressed as ( ) ( ) . Under such conditions, the variables under optimization are no longer w , but α , and can be solved by the least square method.
Derivate the above formula, And the derived function is 0, the solution is as follow:
Where ( ) ( )
is the kernel matrix, we represent it in K , the kernel matrix K is a cyclic matrix, in the literature of 10 described in theorem 1, here do not prove. So there's
Therefore, the simplification formula (3) is as follows:
Target detection
The formula for calculating response values is as follows:
is the kernel function, the z K is the kernel matrix of the kernel space between the training sample and the sample to be measured, from the theorem 1 in document of 10, we know that it is a cyclic matrix. According to the nature of the cyclic matrix, the formula (5) is simplified as follows:
TARGET LOSS WARNING MECHANISM Figure 1 is a video named Jogging partial tracking result and the corresponding frame response value distribution of the sample to be measured, and the target is lost after seventy-second frames. The following information can be obtained from the diagram:
(1) when the target tracking is in good condition, the peak value is large, for example, fifty-fifth frames and the peak value is 0.4531; (2) because of the influence of occlusion and other factors, when the target tracking condition is poor, the peak value is small, for example, sixty-eighth frames and seventy-second frames, and the peak values are 0.3109 and 0.1601; (3) in the process of target loss due to occlusion and other factors, the peak value will decrease sharply, for example, the peak change from sixty-eighth frames to seventy-second frames can be seen; Experiments show that when the target is lost, the peak value drops sharply. Therefore, we can regard the peak value of a sharp decline as an outlier, then, the response peak of each frame is detected during the tracking process using the principle of outlier detection, if the peak anomaly is found, the target is lost or is about to be lost. Specific detection methods are as follows:
The V pr e is the response peak of the current frame, and the collection i V { | i =1, 2, , n} represents the peak set for a period of time before the current frame. 
Where u represents the average value of the peak period before the current frame, and σ represents its standard deviation. If the peak value of the current frame satisfies the formula (7), then the value can be simply labeled as an outlier, where the target can be lost or is about to be lost.
EXPERIMENT AND ANALYSIS
In order to verify the effectiveness of the proposed target loss detection method, this paper selects 10 segments of video sequences in OTB-2013 13 to test. The video sequence parameters are shown in table 1. The experimental platform is Matalb R2012a. The computer used in the experiment is as follows: CPU is Intel, Core, i5, main frequency 2.0GHz, memory 4GB. In the experiment, the parameters of the KCF algorithm remain unchanged, and n is taken as the 50 in formula (7). 
Assessment criteria
In order to evaluate the validity of the target loss detection method more scientifically and accurately, this paper adopts the detection success rate and the false detection rate as the evaluation criteria. The success rate is the number of detected target loss percentage of the actual target loss; the percentage of error rate is the number of false accounts for the total number of frames of the video.
Performance analysis
We performed experiments when 3 λ = , the green curve means the mean value minus λ times the standard deviation(u λσ − ),the red rectangle marks the frame where the error appears, and the red circle mark indicates where the actual target is missing.
Through experimental comparison, it is found that the greater the value of λ ,the more likely to fail early warning; the smaller the value of λ , the more prone to false detection. Table 2 is the result of experimental evaluation. When 3.5 λ = , the target is lost, the warning effect is the best, the success rate is the highest, reaches 100%, the false detection rate is relatively low, only 0.202%. 
CONCLUSION
In this paper, based on KCF, the method of outlier detection is introduced as the target loss warning mechanism. The detection method has low time and space complexity, and does not affect the real-time performance of KCF target tracking. The experimental results show that the proposed method can correctly predict the target loss in the case of 3.5 λ = , and the success rate is 100%,the false detection rate is only 0.202%, and it has higher reliability and robustness.
